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SEQUENCE LISTING 



(1) GENERAL INFORMATION: 

(i) APPLICANT: Frank, Bruce L- 

Roberts, Peter C. 

Goodchild, John 

Craig, J. Charles 

Mills, John S. 

Slade, Andrew \ 

Roberts, Noel A. 

Juppi Raymond 

(ii> TITLE OF INVENTION: OLIGONUCLEOTIDES SPECIFIC FOR HEPATITIS 
B VIRUS 

(iii) NUMBER OF SEQUENCES: 56 

(iv) CORRESPONDENCE ADDRESS: 

{A) ADDRESSEE: Lappin & Kusmer 

(B) STREET: 200 State Street 

(C) CITY: Boston 

(D) STATE: MA 

(E) COUNTRY: USA 

(F) ZIP: 02109 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS /MS-DOS 

(D) SOFTWARE: Patentln Release #1.0, Version #1.25 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: US 

(B) FILING DATE: 

(C) CLASSIFICATION: 

(viii) ATTORNEY/ AGENT INFORMATION: 

(A) NAME: Kerner, Ann-Louise 

(B) REGISTRATION NUMBER: 33,523 

(C) REFERENCE /DOCKET NUMBER: HYZ-041 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE; 617-330-1300 

(B) TELEFAX: 617-330-1311 



(2) INFORMATION FOR SEQ ID NO : 1 : 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL : NO 
(iv) ANTI -SENSE: YES y 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

GGTGCGCAGA CCAATTTATG 

(2) INFORMATION FOR SEQ ID NO:2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2 : 
CATGGTGCTG GTGCGCAGA 
(2) INFORMATION FOR SEQ ID NO : 3 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 
GAAAAAGTTG CATGGTGCTG 
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(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) liENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL : NO \ 
(iv) ANT I -SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4: 
GAGGTGAAAA AGTTGCATGG 20 
(2) INFORMATION FOR SEQ ID NO:5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 
AGGCAGAGGT GAAAAAGTTG 20 
(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 
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AGGCAGAGGT GA 12 
(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 
<C) STRANDEDNESS : single 
(D) TOPOIiOGY: linear 

(ii) MOLECULE TYPE: DNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: YES 

(xi> SEQUENCE DESCRIPTION: SEQ ID NO: 7: 
AGAGATGATT AGGCAGAGGT 20 
(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
<iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 
GACATGAACA AGAGATGATT AGGCAGAGGT 30 
(2) INFORMATION FOR SEQ ID NO : 9 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL; NO 
(iv) ANTI-SENSE: YES 
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(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 9 : 
GACATGTACA AGAGATGATT 20 
(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear ■ 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: YES 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 
GTAGGACATG AACAAGAGAT 20 
(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 
TTGGAGGCTT GAACAGTAGG 20 
(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
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(iv) ANTI- SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 
CACAGCTTGG AGGCTTGAAC 20 
(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid ■ 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 
AGCCACCCAA GGCACAGCTT 20 
(2) INFORMATION FOR SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 
TCGATGTCCA TGCCCCAAAG 20 
(2) INFORMATION FOR SEQ ID NO: 15: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 



PACE 10/25 * RCVD AT 4/28/2004 1:13:20 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-3/25 * DNIS:2730757 * CSID:78 19384777 * DURATION <mm-ss):06-16 



04/28/04 13:11 FAX 7819384777 



KEOWN ASSOCIATES 



@011 



-63- 

(iii) HYPOTHETICAL: NO 
(iv) ANT I -SENSE: YES 

(xi) SEQUENCE DESCRIPTION; SEQ ID NO: 15; 
TAAGGGTCGA TGTCCATGCC 20 
(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 
TTATAAGGGT CGATGTCCAT 20 
(2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 
AAATTCTTTA TAAGGGTCGA TGTCCAT 27 
(2) INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

( D ) TOPOLOGY : 1 inear 
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(ii) MOIiECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANT I -SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 
TATAAGGGTC GA 12 
{2) INFORMATION FOR SEQ ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

<ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 
AAATTCTTTA TAAGGGTCGA 20 
(2) INFORMATION FOR SEQ ID NO: 20: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:20: 
GTATCTAGAA GATCTCGTAC 20 
(2) INFORMATION FOR SEQ ID NO:21: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 
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( C ) STRANDEDNESS : s ingle 

(D) TOPOLOGY; linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 
GCGGTGTCTA GAAGATCTCG 20 
(2) INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE : YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 
GAGGCGGTGT CTAGGAGATC 20 
(2) INFORMATION FOR SEQ ID NO: 23: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
( iii ) HYPOTHETICAL : NO 
(iv) ANTI -SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:23: 
GAGCTGAGGC GGTGTCTAGG 20 
(2) INFORMATION FOR SEQ ID NO : 24 : 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: DNA 
{iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: YES \ 

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 
ATACAGAGCT GAGGCGGTAT 20 
(2) INFORMATION FOR SEQ ID NO:2B: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 
TCCCGATACA GAGCTGAGGC 20 
(2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 
AGGCTTCCCG ATACAGAGCT 20 
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(2) INFORMATION FOR SEQ ID NO: 27: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO \ 
(iv) ANT I -SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 
ACAATGCTCA GGAGACTCTA 20 
(2) INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANT I -SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:28: 

GCAGTATGGT GAGGTGAGCA 20 

(2) INFORMATION FOR SEQ ID NO: 29: 

<i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 20 base pairs 
• (B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 
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GAGTGCAGTA TGGTGAGGTG 20 

(2) INFORMATION FOR SEQ ID NO: 30: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 20 base pairs 
(B> TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA \ 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: YES 

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 
TGCCTGAGTG CAGTATGGTG 20 
(2) INFORMATION FOR SEQ ID NO: 31: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE: YES 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 
TTGCTTGCCT GAGTGCAGTA 20 
(2) INFORMATION FOR SEQ ID NO: 32: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE: YES 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32: 
TAAGGGTCGA AGAGATGATT 20 
(2) INFORMATION FOR SEQ ID NO: 33: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33: 
AGAGATGATT TAAGGGTCGA 20 
(2) INFORMATION FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) . STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:34: 
TAAGGGTCGA AGGCAGAGGT 20 
(2) INFORMATION FOR SEQ ID NO: 35; 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 



PAGE 17/25 * RCVD AT 4/28/2004 1:13:20 PM [Eastern Daylight Time] \BVR:USPTO-EFXRF-3/25 * DNIS:2730757 * CSID: 781 9384777 * DURATION (mm-ss):06-16 



04/28/04 13:13 FAX 7S19384777 KEOWN ASSOCIATES ®018 



-70- 

(iv) ANTI-SENSE: YES 

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35: 
AGGCAGAGGT TAAGGGTCGA 20 
(2) INFORMATION FOR SEQ ID NO: 36: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid \ 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE : YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:36: 
TATAAGGGTC GAAGGCAGAG GTGA 24 
(2) INFORMATION FOR SEQ ID NO: 37: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

( C ) STRANDEDNESS : s ingl e 
. (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE : YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37: 
AGGCAGAGGT GATATAAGGG TCGA 24 
(2) INFORMATION FOR SEQ ID NO: 38: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
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(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:38: 
AGAGATGATT AGGCAGAGGT TAAGGGTCGA 3 0 

(2) INFORMATION FOR SEQ ID NO: 39: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:39: 
GACATGAACA AGAGATGATT TAAGGGTCGA 30 
(2) INFORMATION FOR SEQ ID NO: 40: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:40: 
AGAGATGATT TAAGGGTCGA TGTCCATGCC 30 
(2) INFORMATION FOR SEQ ID NO: 41: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 3 0 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: YES 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 41: 
AGGCAGAGGT TAAGGGTCGA TGTCCATGCC 30 
(2) INFORMATION FOR SEQ ID NO: 42: 1 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 0 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS; single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANT I -SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:42: 
GGCATTTGGT GGTCTATAAG 20 
(2) INFORMATION FOR SEQ ID NO: 43: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:43: 
GATAGGGGCA TTTGGTGGTC 2 0 

(2) INFORMATION FOR SEQ ID NO: 44: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 
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(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44: 
TGTTGATAGG ATAGGGGCAT 20 
(2) INFORMATION FOR SEQ ID NO: 45: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:45: 
ACCCAAGGCA CAGCTTGGAG 20 
(2) INFORMATION FOR SEQ ID NO: 46: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:46: 
GACAGGGGCA TTTGGTGGTC 20 
(2) INFORMATION FOR SEQ ID NO: 47: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: YES ■ 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47: 
GATAGGGGCC TTTGGTGGTC 20 
(2) INFORMATION FOR SEQ ID NO: 48: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANT I -SENSE : YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48: 
GATAGGGGCA TTTGGTGCTC 20 
(2) INFORMATION FOR SEQ ID NO:49: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 

(iv) ANT I - SENSE : YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:49: 
GACAGGGGCC TTTGGTGCTC 2 0 
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(2) INFORMATION FOR SEQ ID NO: 50: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

( ii ) MOLECULE TYPE : DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: YES 

(xi) SEQUENCE DESCRIPTION; SEQ ID NO: 50: 
ATGTTTTTGG CGTCTTCCAT 20 
(2) INFORMATION FOR SEQ ID NO: 51 = 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE: NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 51: 
TGCTGGGGGG AACTAATGAC T 21 
(2) INFORMATION FOR SEQ ID NO: 52: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 52: 
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GGAGTGCGAA TCCACACTCC GAAAG 



25 



(2) INFORMATION FOR SEQ ID NO: 53: 



SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 base pairs 

(B) TYPE: nucleic acid 



(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



(ii) 



MOLECULE TYPE: DNA 



(iii) 



HYPOTHETICAL: NO 



(iv) 



ANTI -SENSE: YES 



<xi) 



SEQUENCE DESCRIPTION: SEQ ID NO: 53: 



TAAGGGTCGA 



10 



(2) INFORMATION FOR SEQ ID NO: 54: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
(D> TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54: 
AGGCAGAGGT 10 
(2) INFORMATION FOR SEQ ID NO: 55: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 36 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE: NO 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55: 
ATATTCGCAC GAATTCAGCT TATAGACCAC CAAATG ^ 3 6 

(2) INFORMATION FOR SEQ ID NO: 56: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
(iii) HYPOTHETICAL : NO 
(iv) ANTI -SENSE: NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 56: 
GTTGGGATTG CTGCAGCTAT CTGGATTTGC GGTG 34 
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